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Introduction: Gastric arteriovenous malformation (AVM) is an uncommon cause of upper
gastrointestinal (GI) bleeding.
Methods and results: We describe a case of gastric AVM which was diagnosed endoscopically
and successfully managed by endoclip application and percutaneous transarterial coil embo-
lization.
Conclusions: We propose that these two minimally invasive technologies can be used to
manage AVM in the gut: endoscopic therapy to control luminal bleeding and interventional
radiology to deﬁne the full extent of the malformation and to decrease arterial pressure and
ﬂow to the point that hemostasis can occur, without creating symptomatic ischemia.
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1. Case reportFig
the
plaA 31-year-old woman with rheumatoid arthritiswas
admitted after multiple episodes of large volume, bright
red blood hematemesis, melena, and symptomatic anemia. Her home medications included hydroxychloroquine and
meloxicam.
1.1. Endoscopic ﬁndings (ﬁrst urgent endoscopy)○ur
A
ceEmpty stomach with a few scattered erosions, mainly
in the antrum.○ No obvious bleeding culprit.
○ Within the fundus, localized prominent and pulsating
submucosal vessels were seen along with a small
erosion overlying one of its segments (Figure 1A).
– The possibility of gastric AVM was considered.e 1
VM
me(A) Endoscopic image of the gastric arteriovenous malformatio
at its arterial defect prior to endoclip (Instinct, Cook Medical) a
nt on the AVM downstream to the arterial defect. (D) Successfu– The eroded area was biopsied in an attempt to
induce bleeding but did not do so.n (
ppli
l en On the second night of admission she developed recur-
rent hematemesis.1.2. Endoscopic ﬁndings and endoscopic
intervention (second urgent endoscopy)○ After a large amount of blood clot was removed from the
stomach, no common bleeding source was identiﬁed.○ Gastric AVM bleeding was highly suspected and then
conﬁrmed after active oozing was observed from the
suspected AVM (Figure 1B–D)○ Considering the etiology and size of the underlying
artery, we elected to ligate these vessels with the
newly available endoclip (Instincts clip, Cook Medical,
Winston-Salem, NC) (Figure 2)
– Not knowing the direction of blood ﬂow, the ﬁrst
endoclip was placed downstream to the arterial
defect on the AVM. Expectedly, the bleeding wor-
sened to overt arterial spurting as a result of the
sudden pressure increase within the AVM.AVM) in the fundus with a small erosion. (B) Spurting of
cation. (C) Continuing bleeding after the ﬁrst endoclip
doscopic hemostasis after endoclip applications.
Figur
two o
Quick
Figur
estim
extra
17Diagnosis and Management of a Gastric AVM– Hemostasis was achieved immediately after the
placement of a 2nd endoclip upstream to the
arterial defect of the AVM.
– A 3rd endoclip was applied further upstream to the
AVM defect as well for bleeding prophylaxis.e 2
lde
Cli
e 3
ate
vas In order to deﬁne the full extent of malformation and for
possible embolization, the patient was referred to inter-
ventional radiology (IR). Selective angiography via the left gastric artery conﬁrmed
the suspected gastric AVM (Figure 3A). Three placed endo-
clips were seen ligating the main artery, which had an
estimated diameter of 5 mm. There was no active contrast
extravasation seen during angiography. Multiple helical
hydrocoils were then used to embolize the main artery
supplying the AVM (Figure 3B). After placing the hydrocoils,
the left gastric angiogram showed complete occlusion of the
left gastric artery with no visualization of the AVM.
1.2.1. Clinical outcomes She was discharged in stable condition two days afterembolization.Image of the newly available Instincts clip (A) and
r versions of the endoclip: Resolutions clip (B) and
p2s (C).
(A). Angiographic image of the gastric AVM via selective
d to be 5 mm in diameter. It also shows previously placed e
ation. (B) Successful angioembolization of the main arteryca
ndo
witFollow up to date, 12 months after discharge the patient
is asymptomatic without further GI bleeding. Endoscopic ultrasound (EUS) 11 months later revealed
complete obliteration of the AVM with some collateral
vessel development within the lesser curvature. Subsequent CT angiography conﬁrmed the development
of the collaterals after obliteration of the left gastric
artery which is expected in some cases.
2. Materials Diagnostic gastroscope (Olympus GIF-Q180, Olympus
America, Center Valley, PA). Endoclips (Instincts clip, Cook Medical, Winston-Salem, NC).
3. Endoscopic procedurenn
cl
hUnique endoscopic ﬁndings in gastric AVM.
○ Localized prominent and pulsating submucosal ves-
sels with or without small erosion.ulat
ips
helEndoscopic interventions:
○ Endoclip placements upstream and downstream to
the arterial defect of the AVM.
 Appropriate use of angiography, endoscopic ultra-
sound, and other radiological studies.
 A combination of two minimally invasive interventions
to approach intestinal AVM:
○ Endoscopic therapy to control luminal bleeding.
○ Interventional radiology to deﬁne the full extent of
the malformation and to decrease arterial pressure
and ﬂow to the point that hemostasis can occur,
without creating symptomatic ischemia.4. Discussion
Gastric arteriovenous malformation (AVM) is an uncommon
cause of upper gastrointestinal (GI) bleeding [1–4]. We
describe a case of gastric AVM which was diagnosedion of the left gastric artery. The size of the artery is
on main feeding artery to AVM without active contrast
ical hydrocoils.
J.B. McCrary et al.18endoscopically and successfully managed by endoclip appli-
cation and percutaneous transarterial coil embolization.
The term AVM is often misused when actually referring to
angioectasias seen often in the elderly or patients with
end-stage renal disease. As in our case, a true AVM is a
congenital lesion with persisting direct connections between
its arterial and venous components, and it forms because of
failure of the embryonic vascular plexus to fully differentiate
and develop a mature capillary bed in the affected area [1–4].
Gastric AVM is a rare cause of upper GI bleeding with less than
several dozen cases ever reported in the English medical
literature. Angiography is usually needed to deﬁne the full
extent of malformation and to rule out extramural compo-
nent. Although no speciﬁc modality is indicated to treat these
lesions, case reports exist on successful treatment of these
lesions both surgically [2,3] and with embolization [4]. A case
report also exists describing control of active bleeding with an
endoclip [3] but that patient underwent surgical resection for
deﬁnitive treatment. We propose that these two minimally
invasive technologies can be used to manage AVM in the gut:
endoscopic therapy to control luminal bleeding and IR to
deﬁne the full extent of the malformation and to decrease
arterial pressure and ﬂow to the point that hemostasis can
occur, without creating symptomatic ischemia.
The diameter of arteries in human bleeding ulcers measures
up to 3.45 mm [5]. Earlier studies showed older versions of the
endoclip were less effective in achieving hemostasis if the
bleeding artery is 42 mm [5]. In fact, the Food and Drug
Administration only approved bleeding arteries r2 mm in size
as an indication for endoscopic clipping devices [6,7]. With
newly available Instincts clips, the endoclips can open to
16 mm between the prongs. They can also be reopened and
repositioned repeatedly, and are easily rotatable [8]. Unlike
older versions of the clips, Instincts clips are approved for
magnetic resonance imaging (MRI) with ﬁeld strengths up to
3 T as these patients may need MRI or MR angiography. Our
case suggests that medium sized artery of 42–3 mm can be
successfully ligated with a newer generation of clipping
devices. Due to its rarity, endoscopists are not routinely
familiar with the recognition and management of true gastric
and intestinal AVMs. A high level of suspicion is needed if no
other signiﬁcant bleeding culprit can be found in patients with
signiﬁcant gross GI hemorrhage. Careful endoscopic examina-
tion should be performed on any localized prominent sub-
mucosal vessels with erosion or subtle mucosal abnormalities.
EUS, CT or mesenteric angiography can conﬁrm the diagnosis
and potentially provide minimally invasive therapy [9,10].
Gastric AVM is an uncommon cause of upper GI bleeding.
We describe a case of gastric AVM which was diagnosed
endoscopically and successfully managed by endoclip appli-
cation and percutaneous transarterial coil embolization. We
propose that these two minimally invasive technologies can
be used to manage AVM in the gut: endoscopic therapy to
control luminal bleeding and interventional radiology to
deﬁne the full extent of the malformation and to decrease
arterial pressure and ﬂow to the point that hemostasis can
occur, without creating symptomatic ischemia. With newly
available endoclips, the clips are mechanically stronger, can
be reopened and repositioned repeatedly, and are easily
rotatable. Unlike older versions of the clips, newer clips are
approved for MRI with ﬁeld strengths up to 3 T as these
patients may need MRI or MR angiography.5. Scripted voiceoverVoiceover Text
A 31-year-old woman with rheumatoid arthritis was admitted
after multiple episodes of large volume, bright red blood
hematemesis, melena, and symptomatic anemia. Her home
medications included hydroxychloroquine and meloxicam.
During urgent endoscopy, no signiﬁcant lesion could be
found. Prominent and pulsating submucosal vessels are
seen within the fundus.
A small erosion is seen without an adherent clot.
Endoscopic biopsy is performed to induce bleeding if this
was the bleeding culprit.
There is no signiﬁcant biopsy induced bleeding.
During the second endoscopy, active oozing is seeing
from this erosion. We suspect this is gastric arteriovenous
malformation.
During the second endoscopy, active oozing is seeing
from this erosion. We suspect this is gastric arteriovenous
malformation.
Considering the bleeding is from a medium sized artery, we
proceed with endoclip application for hemostasis.
The ﬁrst endoclip is placed on the malformation
downstream to the arterial defect.
Active bleeding worsened due to increased intra-lesional
pressure. Hemostasis achieved immediately with the 2nd
endoclip application upstream to the arterial defect.
For insurance, the 3rd endoclip is placed further upstream
on the malformation. No further bleeding is observed
after three endoclip applications.
In order to deﬁne the full extent of arteriovenous
malformation and for possible angio-embolization, we
refer the patient interventional radiology.
During selective angiography via the left gastric artery, the
malformation is visualized.
The feeding artery was successfully embolized with helical
hydrocoils.
Up to date, 12 months after the initial endoscopy, the
patient remains asymptomatic without further GI
bleeding.
Eleven months after the initial endoscopy, endoscopic
ultrasound reveals complete obliteration of the AVM.
On EUS, there are some collateral vessel developed within
the lesser sac.
Subsequent CT angiography conﬁrmed the development of
the collaterals after obliteration of the left gastric artery.
This is expected in some cases after engioembolization.
Endoscopic and angiographic interventions can be used to
manage AVM in the gut.
Endoscopic therapy to control luminal bleeding and
interventional radiology to deﬁne the full extent of the
malformation and to decrease arterial pressure and ﬂow
to the point that hemostasis can occur.Conﬂict of interest
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